Given the known mechanisms for sex determination, the number of males in families of pigs should follow a binomial distribution. A report of deviations from binomial expectation prompted an investigation of 33,176 pig records from two breeds collected on a single farm. Two methods of assessing the agreement with the binomial distribution found no evidence of significant lack of fit.
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Introduction
The chromosomal basis of sex determination predicts a binomial distribution of the composition of families with the probability of being male equal to 0.5 at conception. A report by Brooks et al. [1] gave data indicating significant departure from the binomial expectations in pig families at birth. They indicated too few unisexual or near unisexual families, a situation they termed as sub-binomial. Data on the sex of 33,176 pigs from two breeds born over 14 seasons on a single farm allowed the examination of the distribution of the composition of pig families and the determination of the adequacy of the binomial distribution in describing the results.
Background
Given the known sex determination mechanisms, an equal number of females and males should occur at conception, and the composition of families should follow a binomial distribution with the probability of a male, or a female, equal to 0.5. Data on the sex of fertilized ova will always remain scarce; therefore, the first practical time to count comes at birth. In pigs, this occurs approximately 113 days after conception. Almost never do the sexes appear equally frequent at birth in mammals. A common assumption ascribes this result to differential prenatal mortality that follows conception, but little actual data supporting this idea exists. One way to examine the goodness of fit of number of males in families of pigs to the expectations based on a binomial distribution uses the chi-squared statistic. This method tests for departures from expectations within each family size using the overall probability of an individual being male provided by the data. Robertson [2] gave another approach to the analysis of heterogenity in the binomial distribution.
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Results and Discussion
The breeds of pigs used in this work had slightly different proportions of males at birth as the follo'wing shows: Chi-square, adjusted for continuity, testing for equal proportion male in these two breeds equalled 6.2:38. The probability of a greater value of the chi-square = 0.013.
T! sing the estimates of the proportion male from each breed, we generated the expected number of families with 0, 1, 2, ... k males in each family size in each breed and used chi-square to test the goodness of fit. We combined data from adjacent classes until the expected number in a class equalled at least one. The degrees of freedom used equalled one less than the number of classes used in each family size. We did not attempt any adjustment in degrees of freedom for using the overall data to estimate the proportion male.
As an example, in the 226 Duroc families of size 10 at birth, the following observed, expected, and chi-square occurred: A more unified and flexible approach to examining heterogeniety in the binomial distribution of the number males comes from a paper by Robertson [2] . For each family, the value of K is computed:
where Compared with the chi-square goodness of fit test, Robertson's test is computationally more efficient with this data and the statistical significance of the results are more easily interpreted. Both methods make the same assumption, i.e. that the observations represent a random sample.
The results of Robertson's test are displayed in Table 2 . Again, no evidence of deviation from ordinary binomial dispersion was found. Two different methods were used to test whether the data on the sex of 33,176 pigs followed the binomial distribution. Neither the chi-square tests nor Robertson's test gave evidence of deviation from ordinary binomial dispersion.
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